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INTRODUCTION I RESULTS

» Acute myeloid leukemia (AML) is a clonal disorder of hematopoiesis and the most common
form of acute leukemia in adults that accounts for >11,000 deaths per year in the US. Fig. 2. Myeloid/Erythroid In Vitro Differentiation Fig. 4. In Vitro Multilineage Potential and Allelic Editing
» Most patients with AML relapse despite intensive chemotherapy. Allogeneic hematopoietic stem
cell transplantation (HSCT) has become the standard of care for patients with intermediate or - - : T Comparable Cell Growth Reduced Colony Number Comparable Colony Distribution Allelic Editin : :
adverse genetics, with >3500 transplantations performed annually in the US. Myeloid In Vitro Differentiation 0 o y womp y g > CD123 edited (77.9+4.5%) or CLL-1 edited (79.2£7.5%)
, % Editing . o raneq ! Test compared to Mock EP W Mock EP Cr S o CLL-1 24% CD34* hHSPCs were plated for in vitro colony-forming
» However, leukemia relapse after HSCT occurs in ~40% of these patients with a » CD34* hHSPCs were electroporated (EP) with v 10 2 N=3, Mean £ SD £ 100 6.9%3-4% | 4.8% i ili i
: -1 , CD123  78.2 + 4.49% S 6o- B D123 5 CD123 unit (CFU) assay to assess multilineage potential.
2-year survival rate at <20%, necessitating new approaches to reduce relapse and improve CRISPR-Cas9 ribonucleoprotein complex BERAEN £ 400 S S go . . : .
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overall outcomes , o CLL-1 759+ 64% I < % —— 3 GEMM » While reduced number of bust-forming unit—erythroid
' using CD123 or CLL-1 gRNA and in vitro = 10° £ w- *ek 5 eo- N (BFU-E) colonies was observed, loss of CD123 or CLL-1
» Targeted immunotherapies for the treatment of AML, while promising, are associated with differentiated into granulocytic lineage. ~*~ Mock EP Ctrl © Lo o > 40— W BFU-E retained distribution of colony types.
myelosuppression caused by on-target off-tumor cytotoxicity owing to these targeted antigens » Both gRNAs attained high editing frequencies. - CD123 ,] N=2, Mean £ SD s 27 S _ One-way ANOVA o editin - _dari -
such as cluster of differentiation 123 (CD123) or C-type lectin-like molecule-1 (CLL-1)" being — CLL- 10 0 5 10 15 3 ﬁ g ” compared to Mock EP S |\N/| dt” ? > Single cell-derived F;plonles genort]ypeg for CD12_3 or ¢
present on both AML and normal myeloid cells. Day L = 22 ofe iu 0— =3, Mean + onoalelic CLL-1 on-tgrget. editing §howed that the vast majority o
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To circumvent such myelotoxicity, CD123 or CLL-1 negative human hematopoietic stem and 100 100 100 : . =1 id. 6. Protection From imeric
progenltor cells (hHHSPCs) were created for HSCT to enable subsequent targeted therapy 801/ o . F|g 5. In Vivo Multlllneage Engraftment d -
. : i 52 ‘ 52 X =
against these antigens to prevent post-HSCT relapse. > 60 > 60- 60 N Overview of In Vivo Study > Mock EP control, CD123 or CLL-1 edited CD34* hHSPCs Antigen Receptor (CAR)-T Cells
» Here, we present in vitro and in vivo preclinical evaluation to biologically de-risk CRISPR/Cas9 = 404 | = 404 hHSPC were injected into 6- to 8-week-old mice (N=15 per arm) to - - -
engineered CD123 or CLL-1 knock out (KO) hHSPC and to demonstrate as proof-of-concept, o 3" f o ”0. ’ Blood  Blood BM, Blood, Spleen assess long-term multilineage engraftment. CD123 KO MOLM-13 CLL-1 KO HL-60
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Editing Opportunity » Loss of CD123 or CLL-1 did not impair in vitro granulocyte cell expansion or differentiation as T | | | 0 | | | 0 | | | v = 00 | | |
s S sl e e assessed by CD15, CD11b, CD33 (data not shown), and HLA-DR (data not shown) expression. Mock EP CD123  CLL-1 Mock EP CD123  CLL-1 Mock EP CD123  CLL-1 Mock EP CD123  CLL-1
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Donor Vor ; > » High editing % was maintained throughout, resulting in sustained CD123 or CLL-1 protein loss. > CD123 or CLL-1 edited CD34* hHSPCs maintained similar level 120 — W CD123KO o CLAko
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ZZ?tipeaS E”g'?:ﬁrseg s';'SCS engrﬁf:;"gﬂsc;s : ﬂ » Similar findings were observed when in vitro differentiated into the monocytic lineage. » No impact on the frequency of primitive hHSPCs in the BM. 5 . = pDC 2 20 % £ 20 sk
] BN cDC 8 8
i . i .- » Comparable multilineage differentiation in various lymphoid, ..'; | & 40 & o4——mr
o1 | .y | Erythroid In Vitro Differentiation myeloid, erythroid (data not shown) and megakaryocyte (data not = 407 ;Z::ZSS Ne2 Mean + SD -
expression -1 expression _ . _ o h l b d bet dited and control cell— _ 0- 20 . .
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